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Purpose:
Determining the amount of Chloride in an unknown soluble salt, using techniques used in gravimetric analysis. 
Theory: 
1. Precipitation of a Chloride ion on by a silver ion. 
Cl- (aq) + Ag+ (aq) = AgCl(s)
In this equation, a chloride ion and a silver ion in an aqueous solution react to form a solid precipitate AgCl.  Since solid silver chloride has a low ksp then in certain cases the Ksp can be insignificant, meaning when a soluble silver salt is added into the solution (containing Cl-) then all Cl- ions are used. 
2. AgCl has a solubility of 0.002g/L meaning that it is very insoluble. However, the Ksp of AgCl is 
Ksp = 1.6*10^ -10 
Solely because of its Ksp value the AgCl does have some solubility. 
3. The precipitate is kept in an acid media for the idea that it promotes coagulation of the precipitate. Additionally, to disrupt contact from anions of weak acids. 
4. Heat is also used to promote coagulation. Heat helps coagulation because heating causes movement of the particles causing increase of particle collision. Therefore, increasing particle size, which will help in filtration process. 
5. Photodecomposition of AgCl occurs in the presence of light. Where, 
AgCl(s) = Ag (s) + ½ Cl2(g) 
and the chlorine is released into the air. This would cause analytical results to be low since it would essentially decrease the chlorine content. However, photodecomposition can also occur while it is in its aqueous state because it still has contact with light causing the reaction, 
3 Cl2(g) + 3H2O(l) + 5Ag+(aq) = 5 AgCl(s) + ClO3-(aq) + 6H+(aq) 
and the general chlorine content is increased due to the fact that the chlorine gas is converting back into AgCl which would abide in the final precipitate, causing higher results. 
6.   None of the precipitate is lost because the water just gets filtered through the crucibles thus not effecting the value of the precipitate. 
7. Throughout the reaction some co-precipitates could from with the chloride ion such as CO3 2− and Iodide.







Procedure:

	Went to the assigned lab table and recorded the code number of the unknown salt sample in the lab notebook. Next, weighed a sample of the unknown salt of around 0.1000g to 0.1500g into a 250mL beaker using the analytical balance. Received (6M) HNO3 from the TA, then measured out 100mL of distilled water and 1mL of the HNO3, added it into the beaker and stirred until salt was completely dissolved. Calculated the quantity of AgNO3 needed using the given formula and slowly added it into the beaker then heated and gently stirred the solution until fog appeared on the insides of the beaker. Added a few drops of silver nitrate to the solution to check for completeness, a few more precipitates formed so stirring and heating was continued. Once the precipitate was complete it was kept in the drawer to avoid contact with light while the vacuum filtration was set up and the glass crucibles were weighed out using the analytical balance. Next, the vacuum filtration was set into place and the supernatant liquid was filtered out until precipitate was left in the beaker. 0.01M HNO3 was received by the TA and added into the beaker. It was used to decant the washings and make sure to get all the precipitate. Washings were continued until it was tested by the TA to check that the precipitates were essentially free of silver ions. Washings from the filter flask were then emptied. The vacuum was re-set up and the precipitate was washed with 5mL of Acetone. The sample was then given to the TA in a desiccator for heating for 30 minutes at 110 degrees Celsius. Once heating was complete the sample was left cooling for about 10 minutes. The sample was then weighed once again, all results were noted down in Lab Notebook and the complete precipitate was given to the TA.   

Observations: 
Sample Number : 347; Accepted Value (%): 58.55%
Sample was white in a crystal like form. 
Table 1.0
	
	Partners Data
	My Data

	Starting Sample Mass (±0.0001g)
	14.0513g
	14.0413g

	Ending Sample mass (±0.0001g)
	13.7891g
	13.7891g

	Sample in Beaker (±0.0001g)
	0.1282g
	0.1186g



Volume of AgNO3 needed: 
Table 1.1
	Partners Data: 
	My Data: 

	24.86mL
	23.3746mL







[bookmark: _GoBack]Tests for Completeness of precipitation and Washing: 
Table 1.2
	Precipitation
	Washings

	· When Silver nitrate drops were added a little more precipitate formed 
· Solution did not boil 
· At first solution was opaque however after heating and stirring the liquid becomes fairly transparent while the precipitates clump up together at the bottom 
	· Washings were tested by adding HCL into the washings and little or no turbidity was observed.



Crucible Masses: 
Table 1.3
	
	Partner’s Data
	My Data

	Empty Crucible (±0.0001g)
	32.9043g
	33.0497g

	Crucible Dried Sample (±0.0001g)
	33.3043g
	33.3703g

	Dried Precipitate Mass (±0.0001g)
	0.3000g
	0.3197g



Temp of Dying Oven : 110 degrees Celsius ± 0.5 degrees Celsius
Table 1.4
	
	Partner’s Data 
	My Data 

	Approx. Value of 0.01 M HNO3
	55mL
	56mL

	Distilled Water 
	7mL
	5mL

	Acetone 
	5mL
	5mL

	Total Time in Oven: 
	30 min 
	30 min

	Time Cooling 
	6 min 
	6 min



- Final Product was hard and slightly purple for my partner but mine was still white. 









Data: 
Table 1.0
	
	Partners Data
	My Data

	Starting Sample Mass (±0.0001g)
	14.0513g
	14.0413g

	Ending Sample mass (±0.0001g)
	13.7891g
	13.7891g

	Sample in Beaker (±0.0001g)
	0.1282g
	0.1186g



Table 1.3
	
	Partner’s Data
	My Data

	Empty Crucible (±0.0001g)
	32.9043g
	33.0497g

	Crucible Dried Sample (±0.0001g)
	33.3043g
	33.3703g

	Dried Precipitate Mass (±0.0001g)
	0.3000g
	0.3197g



Temp of Dying Oven : 110 degrees Celsius ± 0.5 degrees Celsius
Calculations: 
1. Volume of 0.1M AgNO3 (mL)=
Mass of Sample * 0.55 / 35.5 / 0.1 * 1000 + 5 = 0.1186±0.0001g * 0.55 / 35.5 / 0.1 * 1000 + 5 =  23.3746mL
Partners Sample = 24.86mL 
2. Calculation of % Chloride in sample: 
Moles of Cl- in sample = moles AgCl 
                                         = Mass AgCl / MW(AgCl)
                                         = 0.3197±0.0001g / 143.32g/mol
                                         = 0.002230673±0.0001 mol 
                                        = 0.0022307mol

Partners = 0.3000±0.0001g / 143.32g/mol
= 0.0020932 mol 

Mass of Cl- = # Moles Cl- * MW(Cl-) 
= 0.002230673±0.0001 mol * 35.45g/mol
= 0.079077 ±0.0001 g 
= 0.07907g 
Partners = 0.07420g
% Cl- in Sample = mass of Cl-/ Mass of Sample * 100 
= 0.079077 ±0.0001 g / 0.3197±0.0001g * 100 
= 24.73±0.0002% 
Partners = 24.73±0.0002%
3. Calculation of % Uncertainty 
4. Average of the 2 Trials 
Avg = Sample 1+Sample 2/ 2 
= 24.73+24.73/ 2 
= 24.73% 
5. Accuracy (Relative Error )
=( 24.73% - 58.55% )/58.55% * 100 
= -57.76ppt low
Same for partner because we have same Cl- value. 
6. 24.73 – 24.73 / average value = 0 Since we have same Cl- Value. 

Discussion:  
Compared to the accepted value the results were fairly low which could have been accounted for several reasons. Firstly, in the beginning of the experiment there was confusion to how the Sample should be weighed out and that caused for our results to be a little off. Secondly, the effect of the weight of the beginning sample being a bit off resulted in a different amount of AgNO3 which resulted in less AgNO3, not allowing for all Cl- ions to be used. Furthermore, the Sample while it was in it aqueous state was left out in the light for way too long while the vacuum filtration was being set up. This resulted in an increase of photodecomposition in air which allowed the Cl- to decompose into the air.  Lastly, and most obviously when the precipitate was being transferred from the beaker to the glass crucibles, it was hard to get all of the precipitate meaning some of the precipitate was stuck to the interior of the beaker. Therefore, resulting in a lower Cl- percentage.  
Conclusion: 
In conclusion, this lab were preformed using the techniques of gravimetric analysis. At the end of the experiment, the given Sample (#347 58.55%) whereas my value was 24.73% which was relatively low. Lastly, The final result also had a relative error of -57.76ppt low. 
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